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(54) AQUEOUS DISPERSION CONTAINING ABC TRIBLOCK POLYMER DISPERSANT 

(57)Abstract: 

PURPOSE: To provide an aq. dispersion which has improved stability and is esp. suitable for 
use as an aq. ink jet ink compsn. 

CONSTITUTION: This compsn. comprises an aq. carrier medium comprising water or a 
mixture of water and at least one org. component; a particulate solid, pref. a pigment; and an 
ABC triblock polymer comprising an A block which is a hydrophilic polymer, a B block which 
is a polymer capable of binding to the particulate solid, and a C block which is different from 
the A and B blocks and is a hydrophobic or hydrophilic polymer, the A and C blocks being 
end blocks. 
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:^^^VU~h Ci5t;i/%n ;maa/pema/ 

ETEGMA (1 3/1 0/4) 
[0 0 4 3] 5 OmL©THFft3©2 .0 0 g (11.4 

-Z-yi^jl- 1 --fti^yRZSZ .3mL(DThyy" 
^)]^7y^-^LM7^T~- h (7°alf l^y^b-.tC^tv- 
bit'T'0 . 1 M) ommc. 23.79g (150.56 
(Dh';><^;V>/U;V^^^';ix-h. 2 6. 
Ig (1 1 7.5 7 5iJ^r;W ©2-7 x:::;Ux^;l/^ 



oT«S$n/-c) Stf 1 2 . 2 g (48.85 U © 
xh+i/hiJx^by^^Ur3-;l'p{^i'UU-h (4 a 

©i/-7©±t7 0p^»i$nfc) irnmhr^. mm 

gS©f^K. 6 4.4 °CC±A^t3^c„ 

[0 0 4 4] a*©av>©TT-©srs-e©2 4Bfr^©i 

if©fiT\ SJS?i^!t^C2 5 g©/^y-;bWnt. 
^ LT^n^ 1 6 Btf^MiJSLT^ ^ ^ U ;Hi/5)^?. h U 

U ;WrS»^^S L/co >^ ^ / -;l/©?iiDt 5tu 
oT. SJS?I-^ii©7Un-h;&' H NMRt^fe-rjT^T- 

[0 0 4 5] il^U (^^^";;l/^ C4 8t;l/%] -n- 
2-7xri;Vx^;M^^/UU-h (3 7t;l/%] -n 
-xh+v^hyx^^l/y^^'Un-yl/^^^^^uiy-h [i 
5t;l/%] ) ^'\+^tyA^?.©titM^^:j;oTmiib. 

1 5 0 °c©xs^--/>'*T- 2 4 nmm-^ t 4 1 . 
2 0 g©7y^?"A34-°';T-^6. 8g©7j<^fk* 

U A (SJi-f :t y7j<ft5-e 4 5 . 6 %) &t>~ 1 7 3 . 2 g © 

m^yi'^t. \ o%.t^Uv-^glA^-^#p,n§t 
■erl^f ^ c 1 1 J; ^ T7j<^fb* u '^7 i, 7- L /to 
[0 0 4 6]M^:*°y {:^^'7'))m [4 8t;b 
%] -b-2-7x-;l/X^;l/^^^'U U-h [3 7t 

;i/%] - b -X b:i|Fi' h y x^uy^"y ^ ^ y 

U-h d 5t;l/%] ) ; MAA/PEMA/ETEG 
MA (1 3/1 0/4) 

[0 0 4 7] 3 0 0mL©THFff'©2 2.6 g (26. 
2mL. 1 305y^;W ©l-^h+i^-l-by^ 
f-;i/i/n::t^e/- 2 1 -yn-^y^y'o . 1 m 
L©r hv/^ybZ^trii^Ald-Z-trr-h (/nh'ly 
>*-#T^-hfti-eO. IM) ©if St. 2 6 8 g (3 
0 4mL. 1.6 9t;l/) © h U ;><g^;bi/U ^7 ij 

u-h^?iiinb/co »©iie©pst, uM^^^i\m^ 

Jgtt(^)o < t 5 0 °Ct±>f)^o/c„ S-&©iIfi*lSt/c 
J6t. jiJin©l .5mL©rh7 7^;l/7y^-^7Al£ 
7-br-h (ynl^by5!7-#^-hftJT'0. IM) 5: 
70t^ltT^iPL/c„ ■r'^T©tyv-%^iPb/c:f^ 
T% SattT/d^D^i&to/c*^. }g?g%?Sti:J;t5T3 0°Ct 
itiPbfCo 2 4 8 g (2 4 5mL, 1.3^;l/) ©2- 
7x:i;l'Xf-;l.^ ^ y U- h (7;l/3>TT©]^att 

7;^=t©*7A©±©l^itj;oTffiS^n/c) ©ii 

iD*^J6/co iiitra©0. 6mL©Th^7"f-;b7y^r. 

>j7i.e7^:rr-h (:^nh°uy*-.it-^.-hcfi-eo. 1 
M) ^jiinb/c. (Stortg^c. rSjta4 8°cc±*^~c) 

^3 1^K?tiPU 0. 1 5mL©Thv7'^;U7y^r 
x'>Ae7-tT-h C/DlfU^^jb-.t'^-h'tiT'O. 
IM) ^iiinU ^LTl 28g (1 2 8mL. 0.5 

2^:;W ©xh+>/hyx^u>yy3-;i/>(^i7yb 



(8) 
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M) mtuLtco 'h NURiZ^mm(D7V^~h(D 

[0 0 4 8] *°U (hUp<5^;i/S^U;b^^^Ub-h 

h [3 7t;b%] -b-xh^^v'h'jxf-U'y^^'Un- lo 
;b^^^UU-h [1 5t;b%] ) (D?gl(C. 
ll^(D3 5 0mLO0.0 3M<D77fbrh^7>;l/7 

^t. 5 15g©Jl^'; (^^^U;U^ (48t;V%] - 
- b -X h4^$/ h 'J x^l^y^'-'J 3-;^^ ^^VU-]^ 

[1 5t;i/%) ) m^ibntco ^m<D'u nmr^^ 

tt. hUp<g^;bs^'J;Uxxr;l'S*^^l§L§v^i:ii^?x 20 

[0 0 4 9] 1 0 0 g©7"n7^*°Uv-:§Tb^t F 
n7^yi:^V7'n;V-;b (fi*-e3 : 2) OBOg 

^m^. tl-^j: 1 0 % Jl< 'J V-ifSA^fi ?, S T\ 3 
2 g (D7|c^{k* U m-ftyyk^iD 4 5 . 6 %rg 

[0 0 5 0] Sits (^^^U;b^ [4 8t;V 

%] -b-2-7x-;l/Xf-;l/><a?^UU~h [3 0t 30 

-3 - 2 - i>">< ^;b7 5 7 X9^;bp< ^ ^ U I/- b 
[ 7 1 ;b % ] - b - X h 4^ i/ h y xf - U y ^" U n - ;!/ p< 
l\ 5^J\y%] ) ;maa//pema/d 
MAEMA//ETEGMA (13//8/2//4) 
[0 0 5 1] 4 0mL(DTHFtficr)2 . 5 2 g (2.93 
rnL. 1 4.5 5U^r;l/) Ol-^^F+i'-l-h'J^ 
^)li/U^i/-2-yi.i-)l'- 1 -7°a'^yRtf 0 .5m 
LOrhv7"9^;U7:/t:^'^Ae7-trr-I- (T^nlfU 
y;!j-jK:^^-hcl3T'0. IM) 2 9.8g (3 

3.7mL. 1 8 9S'Jt;W iDh'J^$^;l'i/';;M^? 40 
(i7)Vdy-fl:'CDm^7)l^i-(Dij^l.(D 

©P^t^ SJSrl^i^orSJSa 2 6 °ca^?> 3 2 viz±ti^o 

/Co 0 . 5 m L (D)ij!)n(DM«i?it«*)illD L/cB#fc. rfiS 
5 0 °CtC±A^~^ /t„ rag*^ 3 6 °C tTAS /cB^K. 2 
2.0g (21.8mL. 11 6 5U^:;b) 0 2-7x- 
;l/x^;b^ ^^VU-h (7;briVT-e©iSS'l47;l'S 

g (4.9mL. ZQ^V'e)]^) (DZ-i^>^9)i'7^y 
x^;V^^^UU-h (MCct^TffiilSn/c) 0?I 50 



!|fPJ¥7-5 3 8 4 1 
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^^(D'ma^i^ibrzo iiipo o . 5 m l (ommmmm 

tUt^ t. Sfittt^o < 9 t 3 4 "C*^?. 3 6 °C}C±AS 

/co 3o^w^K. ?aett3o°ctT*^'orco 14.5 

g (14.5mL. 5 8.2 5'Jt;l/) ©xb^^i/FUx 

^bv^-y u-f (7;b3yTT<D^a 

t7;b5t©*^AO±©lii{cJ;^Tffil?nfc) ^ 
gstoS^I-A^ p)riin b/c. iiidp© 0 . 5 m l cDtt^i?gl^ 
?3jiDL/co Ao'p^ojmc. sr^as 2°cfi:±*^D^UT 

'^t^?gCTA^-3/c„ 'h NMRtJ;?,jt?g07y 3- 

[0 0 5 2] .t°y (hy^^;i/>'y;i/^^^y b-b 

[4 8^;l/%] -b-2-7x-;l/Xf-;l/><^^y 
h [3 0€;l/%] -n-2-i>'^^;b757x9^;l/^^ 
^VU~V [7t;i/%] -b-xh^>/byx^by^- 
Un-;l/^^^y^-F Ci 5t;I/%] ) <?)?glS«:> 4 
5 m L © 0 . 0 3 M® ^ ^ /-;l/tt7 7 fbr b 9 
7y*-^Atj;oTfflaU ^bTa)5S-e8«Pii 
tfco rgS^iiJITT-n-^ y-x;^.t°U-^'*-elfg 

^^tc, m'Sf^V7-m^t-7y^i:2 mrsm 
t^t. 5 9gcD.t°y (;<^^y;^g [4 8t;i/%] - 

b-2-7x-;l/X^;l/;^^?^y U-h [3 0^r;b%] 
-3-2-v'"^f-;b757xf-;l/^^^y U-h [7^ 
- b -X h h y xf- ^y ^"y ^ ^ y 
u-h [1 5t;V%] ) ifmtirzo ^ijicfto'H NM 
R^^#Ttt. h y ^ y ;l/xxr;l/S*^^@ t^:i/^ c 

[0 0 5 3] 1 5 gCD:;*'n7^'4-°Uv-;S:, iS-:* 1 5 

%^°y v-?g»f ?,n5ST\ 4 . 9 g<D7}cifk;& y 

'i'A (IKl':ty7l<fl5©4 5 . 6 &t>*8 0 . 1 g© 

y7j< fcrl^t ^ il 1 1 J; o T7j<^{k;?3 y ^ AT* 
fob /Co 

[0 0 5 4] Mm±-t°U (><^^y;l/S (4 8€;l/ 
%] - b - 2 — ^ ^ y u- F [37 
- b -X h h y x^ ^"y ^? ^ y b- h 

[15t;U%]) : MAA//B ZMA//ETEGMA 
(1 3//1 0//4) 

[0 0 5 5] 1 5 0mL(DTHFffO9.0 5 g (10. 
5mL. 5 1 .95yt;l/) tDl->« hi^->-l-bU 
^f-;U>'n+v'-2-p{f-;b- 1 -yP'^>St/2mL 
Or h7:/^;l/7y^r-'i7Aif 7-br-h (^ni^l/y 

fi^iT-O . 1 M) (D^W-lC. 1 0 7 g (12 
ImL. 0.6 7 7€;l/) h y ^^;L'i/y ^ y 
u-b^Minb/co iiiposgop^t. gjiSri^tiorS 

gaf*o< Di:±*^t). ^bTiii]P©2mLg|5^^£Dr h 
9 7>;l/7 y A H" 7^ T- F (7°n e b y * 
:7^-h4iT-0. IM) Wnb/Co t^TOt/V-;?: 

SjdobfcftT. mi5 7°c{c±A^D^tt/co rag*^3 

3''C{cT*''o/cBft. 9 1.6g (88.6mL. 0.5 
2 (D'^y>>Vl';>< ^ y Ix- b (7;l/riVTT-0:S 

m7)V^t(D:^ym±mmcii^xmm-stirz) 
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iP© 1 m L ©r h 77f-;b7y^r->i7 Alf T-frr- h 

tco rSS5b^~3 5 °ClcT*S/cBf{C. 5 1 . 2 g (51.2 
mL. 0.2 0 5t;b) OX h4^i/ h U X^U>^"U 3 

Mtau tLx^(DU-^m-mmnbrco 'h nmr 

[0 0 5 6] .t°u (hU^g^;i/i/U;b^^^Ub-h 
[4 8t;b%] -b-^^^v^;!/^^^'; [3 7^: 

- b -X h:;t^i/ h V x.^Uy'tfV u 
U-h [1 5t;V%) ) ©jgffi^. ISOmLOO.O 

t/iiinOl 0 OmLOTHF 1 zmSmWiLtza 

m u ^-m^t-yy^-^' 5 0 4 8 mmmM 

^t. 18 6.3g04-°U (^^'^U^b® [4 8^;P 

%] -b--<y>>";i/^^^"J u-h [3 7t;i/%] -b 
-X h U x^U.y i^~'J ^ ^ U h [1 

5t;l/%] ) A^#P>n/co ^fej?!cl5^©'H NMR^m. 
hUy^ ^Jli/ U ^l/xXr^bS^^SSL^I/^il t ^^L 

[0 0 5 7] Z0g<DfU'y-^7fiV7~^7 g(D7i<.mit 

(M^icymnAz.Q%mm) mns 

mit:bu^L^cx.oxmbrco 

[0 0 5 8] MitS.: .t°'J i/'^i'Vm [4 8iJl 
%] -b-2-7x^;l/X^;b^^^';ix-h [3 7t 

- b ->( h+i/.i<U x^uy^"U n-;l/4 0 0 
^^iJU-h [15t;b%]) ; MAA//PEMA//P 
EG 4 0 OMA (1 3//1 0//4) 

[0 0 5 9] 48.2mLOTHFfti©1.72g (9. 
9 5 'J © 1 h+v^- 1 - h Vy^^)liyu^i/ 
- 2 1 -yn-^yS^t; 2 . 0 m L ©T h v:/ 
f-;l/7ytn^Ae7'tr'-h (•fti\^Uyti~m- 

h^xo.iu) commic. 2 0. 7 9g©h';^g^;i/ 

i/ U ^ U U- l-Rt; 5 0 m L © H'X ^;l/7 

■i^bi6/c) ©rl-a-ti^iiiDb/co tyv-©)Sip©ti 

T:\ SlStl^tlQSati 4 05>©r^t 2 5 °CA>P> 3 4 °C 
ir.Xm^±ti'^-^X. ^LXmci 5^^©rs§K2 8°CK"F 
ti'^-DtctK ^Z.X\ 2 1. 3 g©2-7xr.;bxf-;b;>( 
^?^Ub-hSy'50mL©ex (v''7^;b7 = y) 7 

ga38°ct±*^D, ^bTlmL©Th7:/g^;l/7y 
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O.IM) *^taL/c„ t/V-©^ta*^$&$ofcl 8 
^jm. figa«ilf©4 0°CKlU ^LTi^t4 5^ 

©p^C3 1 °CKT/f)^o/c>b\ ^iiT% 1 8 g©^ y^y 

.t°Uxf-l/y^"Un-;l/4 0 O/^^U l^-h (Polysc 
iences, IncS) Rtf5 0 0mL©e7 (>>'yf-;l/75 
7) ^^)\^yyy QBtmmtmi^QO'T^fmM^ 
bibtc) ©?g^tl^l O^^crpSKiiiPL/Co 3iiD©l . 
OmL©r^77>;^7>€x^i,^d-7•trr-^ (^a 
10 t:>yA-#^^-hf1=iT0. IM) WDbfco 18^^ 
Stf'Sa© 2 °C©±#©IST\ 2 . 0 m L ©r h ^ y"?" 
;l/7yt-7 AH~7^r- h C/n n°^y:d-3K^.- h 

ffiT-o.iM) mtau ^bxcou-^m-mmn 
L^Lxuc5^)vm mmiKMbx) ©y^/- 

;Wc<fcoT^'xyf-L/c<, 7'Ja-h©NMR^^^«. 

aV/'^)WyV)l>^^^U]y~h (4 8*;l/%] 
-b-2-7xr:;l'X5^;l/7^^Ub-h (3 7t;l/ 
%] -b-7 h:^i/.t^JX5"Uy^^'i;n-;l/4 0 07^? 
^Ub-h [1 5t;l/%) ) ©rMft't^SSt/T-A^ 
20 ??ftt^l/^ot%^Nb/co 2 7mL©7 7itrhv7"^ 
;l/7yt-'^A37j<fPt) (y:J'y-;l/*t:-0.0 3M) 
©■SsiP©ftT\ K^S?I^tl^8Bfr^l?^T»L/cc m 

mmE-rxw.t:u ^Lxmm^3o°cxM^t-7 
y^xmt^t. ^mmmiDt^v c^i^^vm 

[4 8t;V%] -b-2-7xx;l/x^;l/;<^^7ijb- 
1> [3 7^r;l/%) -b-^ h+i^4^Ux^by^^'j3- 
;l/4 00;<^^';u-h [1 5t;l/%] ) AMISn/cc 
[0 0 6 0] 2 0g©7*D7^'2}<Uv-;&5. 5g©7j< 
^fk;!; U A ()iJJY^y7j<*© 4 5.6 m 1 
30 7 4.5 g©flJi^;ty7j<i:. i^-fji 1 0 %>K'J 

^-%7Mfk;?j U 7i.{c j;oT^fnL/co 
[0 0 6 11 mine : .t°u (y^^i;;b^ [46. 8^ 

-n-x h:^>/ h y x^l^y^^-'j n-;by ^ ^ U 
U-h [14.4t;l/%] -b-2-7xx;l/X5=-;l/y 

^^ijp-h [3 8.8^;i/%] ) ;maa/eteg 

MA//PEMA (1 3/4//1 0) 
[006 2] 40mL©THFff©2.53g (2.93 
mL, 1 4.5^U€;U) ©1-^ h^^i^-l-hU;^ 
40 ^;l/>'n4^i/-2-??f-;l/- 1 -fu^yRxfo .5m 

L©f-h^7'5";l/7y^-'>Ae7-br-h (:/nb°U 
ytj~t^^--h<^XO . lU) (DMMc. 2 9.8g (3 
3.7mL. 0. 1 8 9t;l/) © h U 7^;bi^U ;l/7 ^' 
UL'-hSy'l 4.5g (14.5mL. 0.05825 
y ©X h+>^ h U x^uy n-;l/y ^ U 
-h©?I^ft*rii!;pL/cc SiS?I^ti©?aaa 2 6 °c*^ 
P) 4 0 °Ct±.7b^~^ /Co iSiiP© 0 . 5 m L ©r h ^ 
ry'e-':;L,\£7^7—h i-fu\£lyy:h-m-^~h<P 
T'O . 1 M) (Dma(0'i^X\ 'U&li 5 TCiC^ii^r^ko 
50 igaA^2 9°CKT*^^/c^K, 0 . 3 m L©r h^:/^- 
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ffiT-O.lM) mtaU ?ltJil^T2 9.9g (2 9. 
6mL. 0.15 7t;l/) ©2-7x-;Vx5^;l/>(^^ 
U u- h b/c„ 4 8 °cti:±)f)^'o fc A\ (O 

R53-tiTtt^ (hU^9';i'S'U;b>{^i"Jb-h [4 
6. 8t;l/%] -n-xh4^i/hUxf-b>>^-ij3-;b 
^^^Ub-h [14. 4t;b%] -b-2-7x-;l/ 
x^;b7:^^Ub-h [3 8.8t;l/%] ) 

4 5mL©77jkrh^7"^;l/7y^-'>A (^^Z- 
;l/tT'0.0 3M) tCj;^T5aaL^LT)l!^-p8Btll 

■i?<7)|£jitj;t). 66.5gOiHU (pi^^";;!/® (4 
6.8t;l/%] -3-xh:^^S/h>Jx9^Uy^'Jn-;y 
[14. 4t;l/%] -b-2-7x:^;l/ 
xf-;l/><^^7iju-I. [3 8.8t;l/%) ) *^#t.n 

[0 0 6 3] 2 0 g 07n 7 ^4-°iJ 6 . 8 g ©7j< 
mitiJ V 7A (BJS-i';ty7i<*0 4 5.6 SO' 1 

7 3 . 2 g ©Sli^^y7j<il. i^-* 1 0 V— ig/S 

v-;&7Mf U 7 A t j; o T f^ffi b /io 
[0 0 6 4]M^:#'>l (S/"^^;b7^yx^;M^ 
^UU-h (28.3t;l^%] -3->(g^;l/><^i:7UP 
-h [18.8t;l/%] - b-2-7xr:;l/X^;l/>(^ 
^'Jl^-h [3 7.8t;l/%) -b-xh::^S/hiJxg^ 
b^/^^-iJ ^ ^ U U- h [15.1 ) . 

DMAEMA/MMA//PEMA//ETEGMA (7. 
5/5//1 0//4) 

[0 0 6 5] 4 0 0mL©THFcfcDl 5.7g (18, 
2mL. 9 0.2 5U^:;W O 1 i/- 1 - h 'J 

^^^^•^bv'n:^;/- 2-><f-;l/- i -7n-^ySU"0 . 3 
mLOr h^7>;l'7>'t-7Ae7-br-h (T'ntf 
U>*-*~^--hf|3T0. IM) (DitSt, 106g * 



1fFJ¥7-5 3 8 4 1 

18 

* (1 14mL. 6 7 75Ut;U) (7)S/*p<^;l'75/xg^ 

yL.<D±<Dm&Ki^rmmtnrc) mi s g (4 
s.imL. 4 5 05';t;i/) ©p{f-;^?{^^u^'-^ 
(7;^3yTTosS'l47;^5t©A7A©±oa^it 

V-^B^n^LTfiJtA^TA^O^^iirctiT-. 1 7 2 
g(17 0mL. 9 0 3 5';^;!/) ©2-7xX;^xf■ 
;^;< y I/- h (7;l/3>T-eo^a'l47;^5 

mnt/^^J Li LXm.if'Ttf' X) $&i6/cBf 8 8.7 
g (88.7mL. 3 6 05'Jt;l/) ©Xb:^^i/hUx 
f-py^^'U n-;l/>( ^ ^ U b- h (7;bnyTT'cDSS 
■|^7;^5tO;^;7^^D±<^Mc<};oTllM^nfc) 

mm^fi^hm&\.r^. 'h NMR{cj;s?g?s©7 

b/co ?iS;&XS*T■lf§^■^J:^^. 4 5 6 g©.t°i; 
(>'~Zf-;b75yx5^;l/Z^^Ub-h [2 8.3€;l/ 
%] -a-Z^;l/;<^^UU-h [18.8t;l/%] - 
b-2-7x-;l'X^;l/><^?^i; U-h [3 7.8t;l' 
%] - b -X h+i/ h U x^uy>7-ij n-;l/y ^ ^ U 
- h [15.1 ) A^1#P,n/co G P C : M n = 

6 2 4 0. Mw=7 7 7 0. Mw/Mn=1.24o 
[0 0 6 6] 5 0 gOyp-y^'^tN'; N'-*. rh^HK 
a77ySl>VV7'a7V-;U (fi«T3 : 2) OtI-& 
1%5 0 gfc j;oT^«iWli:}iS b?-LT:^^s:(c 1 3 . 5 g 
ou vm {m^yiY^(j^ 4 7.5 % w St; 2 1 9 . 

8 g tViY}!. i^I-* 1 5 % # ij S 

[0 0 6 7] tm \ : ^y^"Avt°Uv-MAA/P EM 
A/ETEGMA ( 1 3/ 1 0/4) ^^ffltSKiB^^- 



FWIB. ;«J-d<y7"^7^lii|SKDegussa Corp.g) 

wm. 1 Ti#5n/c;i^>; V- (io%?§ffi) 



■ (««gB) 
4 0 
2 0 0 
1 6 0 



rl^b/co iiorl^ti^. 1^ 1 0 , 0 0 0 p s i (Dlf* 
E^T-e^n*tgsfifffla^5@ai$€§i:i:tj;^ 

TS^njfLljfkg* (Microfluidics Corp.® ^H"^ 
iS5?^i-/co 4fi!cb/cSS^^ltia. Brookhaven BI-90 
&lltfi:j;^TiiJSbTl 1 1 xvxxvmm.Wmhl^ 

5£ ^ 



<Diff?ij^7'r/'l'^^-7^7i^" (3M Filtration Products^ 
ffi) %lbT2i®b/cc l^pHtt8.2 6T-feo/-Co 
[0 0 6 8] mmm \ : ABC hU7n7^Jf°'Jv-M 
AA//PEMA//ETEGMA (1 3//1 0//4) ^ffi 

OT<^¥Ji%^$fflbT. 16MI4^«^S}gb/c : 

FW18. *-t'y7"7 7^liSfl(Degussa Corp.S) 2 00 

MJE2Tlf?.n/c:;H';v- 1,0 0 0 

iJ-r^^^Tk 8 00 
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19 20 

±m<rci&^^. m i ^rvm Ltu^ icmm^ * [ o o e g ] mmmz : a b c h u 7 ^ t° >; v-m 

L^LX^nU "tbxmm^t. Brookhaven BI-9 A A//P EMA/DMA EMA//E T E GMA (13// 
OSSH-fCioTiJ^LT 1 1 4 nmO^mmmt 8/2//4) *iIfflt§MII^:m©SJg 

5 1 0 %mnmmmm^^rzo 7 . 5 ? -es wT©?ji^«ffl lt. mmum.mmi&Lk 

FW200. *-.-p'>7"57^ffi^SKDegussa Corp.^) 3 0 

Mig3Tll5>n/c>tsUv- 100 

m-(ty7K 7 0 

±T-ii-</cfi)t^^;&. 7 7X^7^e-*-c^T«I^ lOS^fpKcfcoTiMLT 1 0 6 nni®¥±§gg^tt§ 1 0 

LTsae^t 3 mmwLrc, i . o g cd k o h %mwmmm%<bi^rc. mm 7-37 T-So/to 

(45.6%/g?«) WobTpH^iiffib. ^UT^© [0 0 7 0] SlMi : A B C h 'J 7 ^li^U V-M 

?g^t^!l*-Bfeg^bfCo MKl.OgCKOH (4 5.6 A A//B z M A//E T E GM A (13//10//4) 

Lfc<t5t:a-i(&t>m-r5t. BrookhavenBI-90eg»c OT«D^li^ffifllLT. llfelSifl^)-iftl^i!JgL/c : 

iL_ t («tgl?) 

FW18. *-;py7^7^SS(Degussa Corp.S) 4 0 

^3g4 Tff 5n/c4?y V- (io%w 200 
U-^ty7\i 1 6 0 

±?a5-^/cfi)(^^^. ?#,§lf^Tf3}ib/c<};afci^fitI-& 20* [0 0 7 1 ] lMy_: ABC h';7n7^7t°U N'-M 
5>SSJt. ^-tTifji-Tiiil^ Brookhaven BI-90e A A//P EMA//P E G 4 0 OMA (13//10//4) 

MftckoTSiJSbT 1 1 8 nmOTMi^^t-rS 1 ^S^ffl-rS^iH^MO^jS 

0 %Mflgis»>bn#?.nfc:o mmm 7-35 -eso j^^ro^it^^ffl lt. mmnmrn^^Ltc 

tc. * 

^ ii_ * (l*gP) 

FWI8. A-.txy^^ 7 ^®S(Degussa Corp.M) 4 0 

m& 5 Ti#e.n/cjH y (io%}§?t) 200 
JiM-r;a-y7j< 1 6 0 

±.T-&-<fcmn:. msi^xtmLrM^tmm^ [0 0 7 2] mmmz : a Bi>VD7^:i^';^-MAA 

^'•SSjb^ ■?-bTiilt§ Brookhaven BI-90& 30 /E T E GMA//P EMA (1 Z/ Ml\ 0) ^ffifflt 

sit(cj;oTfflgLT 1 1 6 ^mmmmmt^ 1 ^mwjiWh<j^m-& 
/Co . i;^ 

FW18. A-.t'yT'^ 7 ^>M3f«Degussa Corp.S) 4 0 

sig 6 Ti# e. nfc4? 'J V- {v^%mm 200 

M^^y7i< 1 6 0 

^.x^&^tcm-k. m^\^xw&\^k^r)\z.i'mn-^ ♦ [007 3] mils.: abc hy:/a7^^t°uv-D 

U ^i-tfcU ^brliitSfc. Brookhaven BI -90S MA EM A/MMA//P EM A//E T E GM A (7.5 
@tf-t<koTffl£LT 1 1 6 nrntD^i^gg^^tS 1 40 /5//1 0//4) ^^fflt^llS53-»Oi^jt 

0 %liMii»A^f#?>n/co i,li|pHa 7.93 t-s^ J.:iT<D¥)i%«ffl ut. -r-tr-y ^^iiii^j^iStti^lJiL 

/Co ♦ : 

m mmm 

Sunfast V-tz'y^? 122 (y^bX-^-^. 52.7%®fi. 

Sun Chemical Corp.iyja) 7 5.9 

SJg7-Cl#?>n/c.i^yv- 13 3.3 

IM^yiV^ 5 7.7 

±-?-}iE-^/cfi)c53'^. ri^b^ LTiMWt 3BfF^«j?L iy-xmnhx 1 0 %MM;ifttc L^-bmBg 1 \nm 

fcc C©?I^it^%s 5^n»^tgg;&^ltT3 0^i-F^ ^.fc^tCjilL/co CO^J-fjfttt. Brookhaven BI-90 



21 

l/^fco «*lpmi4. 1 ZT'SofCo 

2 0 °CT 4 B#r^ i: 7 0 °CT 4 BfP^A^ 5 4 @<D?g 

^•r§<:fcK<koT (Brookhaven 81-90^^ Brook 
haven Instrument Corp.S^ffl) . :»-iS5SStt^SiJ£ b = 

Dowanol<"'TBH 

Liponic EG- 1 

l-j:.^;l/-2-t°a'Ji?y > 
1, 4-->i? n^+f-:/>J^ rJ'y 

Merpol '"'SH 

Aerosol MA-80/Aerosol (2/1) 

Surfynol*''>CT-136 

Surfynol 465 

Triton"" X-100 

Synthrapol KB 

[0 0 7 6] 

,2-7^yi/"^-;b, i ,2,4-:/^^^';^ 

l-xf-;l/-2-tfD'»V>. l,4->/^n 
'v+l^-yv^'^f^y-Zbti. Aldrich Chemical Co.*^P.A 
^b/Co Dowanol'" TBHtt. Dow CheniicalttA^5A#L 
/Co Liponic EG— 1 (i. Lipo Chemicals XViZ.iS'hX 
¥b/Co Merpol"" SHli. E.I.Du Pont Co.*^P)A#b 
/Co Aerosol'" MA-80&t>~0T«. American Cyanamid C 
o.A^t.A#b/Co Surfynor CT-136Sm65}i, Air Pr 
oducts and Chemicals, IncA-'SA^Ufco Triton'" X 
-100«, Rohm & Haas Co.A^?.A#b/Co Synthrapol 
KBtt. ICI Americas, Inc.*^t.A¥L/c„ 'F=;^t 



#fff¥7- 5 3 8 4 1 

22 

/Co U rffiftO 8 %T'rX h $n 

$nfco ss>&«T©^it,T^-r„ 

[0 0 7 5] 
[Si] 

T vl/- nm 



CI 


El 


E2 


E3 


E4 


E5 


13 


7 


0 


0 


0 


12 


50 


15 


0 


9 


3 


10 


2 


13 


9 


18 


2 


5 


F' 


42 


10 


27 


100 


15 


F 


64 


1 


21 


148 


14 


1 


5 


1 


0 


5 


0 


9 


6 


7 


14 


3 


113 


5 


0 


17 


7 


0 


22 


5 


44 


0 


4 


0 


12 


96 


45 


0 


25 


33 


27 


64 


26 


0 


23 


23 


18 


41 


28 


0 


15 


27 


16 


47 


32 


0 


10 


4 


12 


50 


25 


30 


31 


18 


7 


152 


46 


0 


27 


42 


20 



[0 0 7 7] mm \^<Oi^s^) V-^^MCD C 7n 7 ^ 
40 {iDowanol TBHRt;:/^;l/A;Hf h-;l/illlfiX©Sji^ 

m'k-m.mmmMtmh^rco -mm 2 \z^\^x 
\t. m^~%mu. FW2oo*-.-p>7v7^© 
wmm (pH=2.5) m~mmh. -b>^-B7" 

[0 0 7 8] mrXh : 

rx h # 1 : w^mmMf^m.^-^y'p-m^\^ 

50 tz : 



23 

^ 

mmzmmm^ 

^■bTHewlett Packard DeskJet^ V^i/x-y h/'jy 
^-ti-^TGilbert^yKl (2 5%||, MeadCo.g) 

ii_ 

Liponic EG— 1 
Triton"' X-100 

co-fy-^^. V—'7)Wy'>'yj:y h^yKmtcU 

^-UTHewlett Packard DeskJet-Yy^v^x-y b:/'J > 
^-iCX^rQllhertf^yrm (Z5%m. MeadCo.S J 



#1^7-5 3 84 1 

24 

8.0 
1.0 
1 .0 
10.0 

[0 0 7 9] rX h# 2 : OTCfflfig^W-TSlfi^y 

^m^bfc : 

8.0 
1.5 
0.2 
10.3 

mm 1 . 2 7^D)^^^ifi^*-rslNt^i:i^l^x7i^■^ 



[^^tffilE 1 ] 

(b) mm#. Mmc 

(c) ?i7j<'i4=Ku .'--efe§A7"n>y^. 

7KttS /taii7j<tt.-K U A S /ca B 7*a 7 ^ 
ttiS&§C7"n7^^^*i^ ^LTARt/'CT'n'y^' 
*"!*S7~ n 7 ^ 5 A B C h U 7*n -y ^ jJ-° U x'-;^-^ 

^ 

7>;l/*;veh-;l/ 

^bTHew 1 e t t P a c k a r d DeskJet 
^y^i^xy h7°Uy^?-tJ;oTG i 1 b e r t Jpy 
Fffi (2 5%ia. Mead C o . M) ItEPBiJbfco 

£ ^ 

mmm i mnmm 

Liponic EG— 
Triton"" X-1 0 

mtyyii 



★ ABC hU7n7^A\ ^^^UU- 

7^UU-h. e-;b^m i>x>Mft7j<*. 7 

^;i-x.t°^s/F. 7;l'4^;uex;i/x-r;l/^^y~h 
U 7;l/+;Vi''J ;uex;l/x-r;Ui!3^?.fi!t5p!b^e.l{fn 

[lE?Mg^] 0 0 7 8 

msEm: m 

[0 0 7 81 ffiM-rXh : 
fc : 



8. 0 
1. 0 
1. 0 
10.0 

xx h # 2 : ixTrnM^^t^m^-fy^m-^L 

fz : 



(14) 



#H¥7-5 3 8 4 1 



^LTH e w 1 e t t P a c k a r d DeskJet 
-ry^i^x-y Vy^y^-ICX^XG i 1 b e r t.ts> 
Hlfi ( 2 5 Mead Co . MiS) ±icWmL 

/co ^nm^Mcm\u ^bxcmwim. 27 
immmu^} 0079 

[0 0 7 9] *5IR§®Stfe<};t;^-<D^MI1i^«T{c 

1 . ( a ) 7m^^ u 7ifift. ( b ) e«0ft. Mt; 
t (c) ffi7i<ttt°'j-7--p$;sA^n7^'^ e«Hmc 

S^t ^ d i: 1 5 # U V- -eS « B 7"n 7 ^ . Rtf 
ii7i<ttS /ctill/Ktt* U v-TS § . AS /cii B y n 7 
^ C 7"n 7 ^ LT ARtf C 7"n 7 

^ A^'*iS7'n 7 ^ Tife § A B C h y 7"P 7 ^ t° U -V-^ 

3. A7D7^A^ *°U (lf:i;l/7;b3-;b) , 7^ 
U mt^'ets U 7 U ;l/^3.t° 'J x'-&t>'iH U X 

4. A7n7^'A\ ^^yv-, 75/tyv-Rt; 

7j<?§ttt y v-^^ 5, fig § n/i 1 7 ?) K 

5. ^t7v-*tcfi^^j{i:j;oT*?psns, HU«4 

6 . i^t/^-AU 7a 7 ^'©IMl^Stc LT 1 0 

7 . A 7 ^/b^^ya 7 ^^4-° 'J -^-mmmmK 

LT$51 0~9 0«M%^«fi!ct«, tfi«lf5«<D:5^i[ 

8 . B 7n 7 ^*^H7j<tt*SSf1fffl=£l UTSttHfrC 

9. B/D7^*^^t°'; (n-7f-;Vp<^^Ub-h) 

2 2. ABC ^U-/D5/^ri^j<^^riJ 



* 1 0. B 7 ^mmmmwmm\:xmm» 

11. B 7n 7 ^' /b^-^y ^^Vi^-V 

tlo 

12. B7'D7^A^2-7x-;l/X^;l/;<^^'jly- 

13. B 7'n 7 ^^*V;t ylS^^aCTS^^SW;:^ 

14. B 7n 7 ^ *^iSStta%#*^^ bTS«@ft*^ 

mm^tts. mi smmmmso 

15. B :/n 7 ^mm-^mi^rnmwit^^ 

16. c 7 ^mymxh^s m i s/ca 21a 

17. C /n 7 ^^^iSTkttT'feS. Hu^ 1 ttdiZE 

18. , 0 70 7^^*^ 7>;l/;(^^UL--hRtfxh 

19. ABC hU7n7^A\ ^^^Ub-h. 7^ 

;i-x.i^4^v/ F. 7;l/+;l/ex;l/x— r;bRt; F U 7;1/+ 
U ;l/ x;l/x-r 6 § P 6 Itftl/c 1 7 v 

2 0. A B C h ij 7n 7 ^'A^ -ftSiS^ : 
CHz : CRC (0) 0 (CHz CH2 0) „ Ri 
[^^. R{iH$/cttyf-;bT-$D^ Ri «l~4fltD 

K«i?**tS7;u+;i/Sfca7xx;i/-efe!3. 
T n 1 ~ 2 0 U nx-r;^^*^^ § 
tyx'-A^f>SJg?tl5. HU]Il$fctt2E«<D^^i( 

2 1 . v-!b\ X F4^S^x9^;l/p< ij U- 

F. yF^S^x9";l/><^^7iJb-F> xF^ri^FUx^ 
ly y ^ ^ ^ ij Ix- F F + ->JJ^ x^ U y U 3- 

;^;<^^^";^-F*^?)^^p!b^?.s^^n5. Bua2ota 



xh^^^Fy-x^L/^^-ijn-^by^j'^'y U-h (13//10//4) T^-S. flfl 



]SlS/cti:2fB«(0mtlo 



(15) !(tFffW7-5 3 8 4 1 

*}U-h (1 3//8/'2//4) -TCii. Hl}^l*^c(i2iB«©:»afeife?„ 
2 4. ABC hUyD7^'!b^i^^5^;l/75/x^;b^ * 

^ y b- h//7 i Ji;l/x^;t/y ^ y b- h//x h 1^ y x^ ^ ij ij- 
^M^j^yu-h C7. 5/5//10//4) HttJIl*/c|±2i2«8®^i^ 

fto ^26. ^mmmrj: < t ^-^(7) t vu^tym^ 

7k^mm r 7 ^ xx-7;i.$>- 3 y . mm. mm 2 ? . e^Sft*^!^ 0 . 0 1 ~ 5 5 n y ©1^-^ 



(72)fi0M 7-Y7^ ■ A-t-F-T^'y*- (72)fgHM • b^'t>H • ^^-^7- 

1375 



Electronic Acknowledgement Receipt 


EFS ID: 


5231517 


Application Number: 


11117296 


International Application Number: 




Confirmation Number: 


5651 


Title of Invention: 


Torque and angular rotation measurement device and method 


First Named Inventor/Applicant Name: 


Erics. Heinz 


Customer Number: 


05514 


Filer: 


Lawrence A. Stahl/Denni Godfrey 


Filer Autliorized By: 


Lawrence A. Stahl 


Attorney Docket Number: 


03190.000006. 


Receipt Date: 


28-APR-2009 


Filing Date: 


29-APR-2005 


Time Stamp: 


12:25:40 


Application Type: 


Utility under 35 USC 111(a) 



Payment information: 



Submitted with Payment 


no 








File Listing: 


Document 
Number 


Document Description 


File Name 


File Size(Bytes)/ 
Message Digest 


Multi 
Part /.zip 


Pages 
(if appL) 


1 




RequestforReconsiderationOSI 


56517 


yes 


19 






90000006USB300.pdf 

















Electronic Acknowledgement Receipt 


EFS ID: 


5231517 


Application Number: 


11117296 


International Application Number: 




Confirmation Number: 


5651 


Title of Invention: 


Torque and angular rotation measurement device and method 


First Named Inventor/Applicant Name: 


Eric S. Heinz 


Customer Number: 


05514 


Filer: 


Lawrence A. Stahl/Denni Godfrey 


Filer Authorized By: 


Lawrence A. Stahl 


Attorney Docket Number: 


03190.000006. 


Receipt Date: 


28-APR-2009 


Filing Date: 


29-APR-2005 


Time Stamp: 


12:25:40 


Application Type: 


Utility under 35 USC 111(a) 



Payment information: 



Submitted with Payment 


no 








File Listing: 


Document 
Number 


Document Description 


File Name 


File Size(Bytes)/ 
Message Digest 


IVIuIti 
Part /.zip 


Pages 
(if appl.) 






RequestforReconsideration031 


56517 


yes 


19 






90000006USB300.pdf 



















Multipart Description/PDF files in .zip description 


Document Description 


Start 


End 


Amendment/Req. Reconsideration-After Non-Final Reject 


1 


1 


Claims 


2 


10 


Applicant Arguments/Remarks Made In an Amendment 


n 


19 



Warnings: 



Information: 

Total Files Size (in bytes)J 56517 



This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the Indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 1 1 1 

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 Indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be Issued In addition to the Filing Receipt, In due course. 

New International Apolication Filed with the USPTO as a Receiving Office 

If a new International application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 1 1 and MPEP 1810), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/105) will be Issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the International filing date of 
the application. 





Multipart Description/PDF files in .zip description 


Document Description 


Start 


End 


Amendment/Req. Reconsideration-After Non-Final Reject 




1 


Ciaims 


2 


10 


Applicant Arguments/Remarks Made In an Amendment 


11 


19 



Warnings: 



Information: 

Total Files Size (in bytes):| 56517 



This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 1 1 1 

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1 .53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1 .54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be Issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 

If a new international application is being filed and the International application includes the necessary components for 
an international filing date (see PCT Article 1 1 and MPEP 1 81 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 05) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 



